Introduction
Of the many causes of vaginal infections, bacterial vaginosis (BV) and vulvovaginal candidiasis (VVC) are believed to be the two most common causes accounting for an estimated 22% to 39% and 17% to 39% of symptomatic women, respectively. [1] Although vulvovaginal complaints, such as itching, burning, abnormal discharge and odour, frequently may be trivialised or ignored, vaginitis is signifi cantly associated with direct or indirect healthcare costs. Despite the importance of VVC and BV as a common infection with signifi cant costs and morbidities Strains of C.albicans differ in their virulence. Both virulent and non-virulent strains may be isolated from clinical specimens. Multiple characteristics of C. albicans have been proposed to be virulence factors that enable the organism to cause symptomatic and complicated VVC. These putative virulence factors include germination, adherence to host cells, and secretion of proteinase and phospholipases. [12] However, not a single putative virulence factor has been linked unequivocally with pathogenicity. [12] Phospholipases contribute to pathogenicity of bacteria, [13] rickettsiae [14] and protozoa, [15] the role of these membrane damaging enzymes [16] is proposed in the pathogenicity of C. albicans. Ibrahim et al., [17] have strongly implicated phospholipases as a virulence factor in the pathogenesis of C. albicans.
Therefore, the present study was carried out to determine the relative contribution of C. abicans and non albicans species and to fi nd the prevalent phospholipase producing Candida species causing symptomatic VVC.
Materials and Methods
Two high vaginal swabs were collected from 156 women of reproductive age group attending Obstetrics and Gynaecology (OBGY) department of tertiary care rural hospital of central India from October 2010 to September 2011 at random for the present study. The study was granted approval by institutional ethics committee. All the patients had vaginal discharge as a main complaint. A detailed clinical examination was done and documented. All vaginal swabs were subjected to KOH wet mount microscopy and Gram's stain for presence of budding yeast and pseudohyphae. Subsequently, second swab was inoculated on SDA for yeast isolation. Growth of Candida was confi rmed by colony morphology, Gram's stain, and distinctive colour production by different Candida species on CHROME agar (Hi-media Mumbai) and sugar assimilation test for speciation of different candida isolates using KB006 HiCandida Identifi cation kit (Hi media Mumbai).
Extracellular phospholipase activity was determined by the egg yolk agar plate method. All the Candida species isolated were screened for production of phospholipase activity by growing them on the egg yolk agar and measuring the size of the zone of precipitation by method of Price et al. [18] Briefl y, the egg yolk agar medium consisted of 65 g SDA, 58.4 g NaCl, and 5.5 g CaCl 2 dissolved in 980 ml distilled water and sterilised at 121 o C for 15 minutes. Egg yolk was centrifuged at 5000 g for 30 minutes, 2 ml of the supernatant was added to medium cooled at 45-50 o C. An aliquot of 10 μl yeast suspension was spot inoculated on egg yolk agar medium and incubated at 37 o C for 4 days, after which the diameter of precipitation zone around the colony was determined [ Figure 1 ]. Each isolate was tested in replicate of two and experiment was carried out on two occasions. Phospholipase activity i.e. Pz value was calculated by applying following equation:
Pz
Colony diameter Colony diameter Zone of precipitation = +
On the basis of Pz value, phospholipase activity was classifi ed in 5 types i.e., Pz value = 1 means, test strain is negative for phospholipase, Pz value < 0.90-0.99 = weak phospholipase activity (+), 0.80-0.89 = poor phospholipase activity (++), 0.70-0.79 = moderate phospholipase activity (+++) and <0.70 = intense phospholipase activity (++++).
Results
Of the 156 women with abnormal vaginal discharge 134 (85.89%) were pregnant and 22 (14.10%) non pregnant. Fifty nine (37.82%) women who showed evidence of VVC 47 (79.66%) were pregnant and remaining 12 (20.33%) were non-pregnant. Out of the 59 women with VVC, 31 showed curdy white discharge while other showed curdy white discharge plus other signs [ Table 1 ]. Both C. albicans 37 (62.59%) and non albicans species 22 (37.28%) in the ratio of 1.68:1 were isolated. Among non albicans, C. tropicalis 7 (37.81%), C. parapsilosis 6 (27.27%), C. glabrata 5 (22.72%) and C. dubiliensis and C. krusei (2) strains each were isolated [ Table 1 ].
All the strains of C. albicans and non albicans Candida species studied for phospholipase activity. Of the 37 strains of C. albicans 30 (81.08%) showed the enzyme activity of which 17 (56.66%) strains showed higher Pz value of < 0.70 (++++) [ Table 2 and Figure 1 ].
Discussion
The state of host is of primary importance in determining Candida pathogenicity. However, there are factors associated with the organism that contribute to the ability of the organisms to cause disease and explain the differences in the pathogenicity among species. [19] Risk factors for VVC are frequently absent but severe forms may be associated with use of oral contraceptives, corticosteroids or antibiotics [20] and pregnancy. [21] In the present study 59 women with VVC, 47 (78.66%) were pregnant indicating a major risk factor for development of VVC.
Clinical prevalence of different Candida species is reported; however, C. albicans is most commonly implicated species. [22] It is responsible for the vast majority of symptomatic episodes of VVC accounting for over 80% of cases as reported earlier, [3, 9] but its prevalence is declining and non abicans species rapidly supervening. Similar declining trend in prevalence of C. albicans was observed in the present study. Because vaginal yeast culture are not done routinely in the management of uncomplicated VVC, the relative contribution of non albicans yeast species to the burden of VVC is diffi cult to measure. But in the present study yeast culture revealed that non albicans yeast species supervened. Changes in species distribution can occur not only overtime but also in different locations. Although, exposure to antifungal agents has long been considered the main factor for this change, not a single woman gave history of exposure to antifungal agents in the present study. In the present study C. albicans (62.59%) was found to be predominant yeast species to cause VVC followed by non albicans species (37.28%). The most frequent non albicans species isolated was C. tropicalis followed by C. parapsilosis, C. glabrata, C. krusie and, C. dubiliensis [ Table 1 ], hence non albicans species are regarded as pathogens and are frequently isolated. [18] Changes in species distribution can occur from time to time as well as at different geographical locations.
Several features of C. albicans have been described and proposed to be virulence factors that enable the organism to cause local and disseminated infections in susceptible hosts. Potential role of phospholipase in virulence and fungal pathogenesis has been studied extensively. [23] Evidence implicating phospholipase as a virulence factor of C. abicans is mounting. [17] Ashraf et al., [17] had strongly suggested that phospholipases are important factors in the pathogenesis of C. albicans experimentally in new borne mouse model. Therefore, in the present study all C. albicans and non albicans species studied for in-vitro phospholipase activity, 30 (81.08%) of C. albicans showed the enzyme activity. Seventeen (56.66%) strains showed higher Pz value of < 0.70 (++++). None of the non albicans Candida species showed this activity. Mahmoudabadi et al., [24] reported that all clinical isolates of C. albicans from VVC showed phospholipase activity while Basu et al., [25] reported 66.6% of vaginal isolates exhibited the enzyme activity. Table 1 shows the clinical correlation of phospholipase producing C. albicans. The C. albicans strains isolated from women with only curdy white discharge were positive for phospholipase activity, while variable number showed this activity when isolated from women with other associated symptoms.
Considering the observations of the present study it may be concluded that non albicans Candida species is slowly replacing C. albicans in VVC. Though not all the strains of C. albicans showed phospholipase activity the potential role of phospholipase in virulence and pathogenesis is mounting.
